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cOrflJ^tfeV^T 5 0 0niPa-s~3 0 0 OmPa-sUOtS^JgSr 

['mm ] i ^zimcomim 1 5 o'cot 

[00013 
[0002] 

[0003] -^r, ^^i,^>coi^.&»m-ri. tfti;, if 

L\>WMmWX't imGh LX. d^'JrSKfflflg. ;K 

mm^ti6<Dx\ mmzmti. m^j:m^cr>msm 

0 0'Cmi<D^^TiZ^(>^il^fzib, nhtihm^cr, 

is^i^tt. ^izum:n'^mmiSiTii^-f. m-^x 
mmx'hh±. mmmmm\^itzib. mm. m 
I.. 

[0004] tt:. x-ifdf i^ffifii^b'x • 5 H h 

'J Ti^ymmm<^mmimmmi^<^ yy-t tx.w. 40 

mm-^mmEii. ms-immmim\^xm&mm 
x-mm $tih fzif) .ne^ixi m^mmtitrnx-h 5 
hcDco. ^^-fyy-mimA (mmzML5mi%Ki. 

h mm-^^tix \,^itiK ^^ff)mm.-j}mxn^tih m 
k Lxmm-ti tfi^+^t-* D , mmt^-^mmscr,^ 50 
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[00053 

mk(r>mmm^mmE^zmh±Mx^immL. 
•mmiw^-thzt^zhh. 

[00063 

mt-^^x'mm.^fitzmmmjfm'M.m^^ 
i^^mMitmmi^t^mLm 1 5 o-cott'I* 

ai^Jgft^ Vyyxyr -fig^St Jgffl-f I. i: , 

^yy-^mbh-h^j:'o. im^-^^ yy-Tkmi)^- 

2 O-C—l 5 OX:a)\^-fixt^(r»SiS.I<Zii\\X 5 O OmPa- 
s~3 0 0 OmPa-sCOlJl^SSr *-r 2. fc ^mt-ri.^ 

mm^-^mmmmmi^ 1 5 o°cOTT«i^t*ttii 
L, ^\^m.^mm^X'i5 0'c^xvx'tmmt^^h 

[0007 3 

^x-mmm^Ktzmm^ mrnximm. 

^yy-^mtx-m^^tih. 

[00083 <mmx\mmmt-^'s^wmmm^>^ 

-rJA';l^b^^^ (Mi.«fSm-Co^^5S) . ^±m 

%±m-m-S.m^^^ (mmSm-Fe-N'^± 
m m<0. mUm.^ (HA) *>'5 0kOeliLhT'J>l> 

x-mmuz i,<ni}mi(>ixh. Hm&^^t.zim^ix 

miMbLX\i. Nd&t/SmfiOfUKC, Sc. Y. 
La, Ce, Pr, Pm, Eu, Gd, Tb, Dy, H 
o, Er, Tm, Yb, L u^Aifiaj^T# l> . 

^i^>Kffi^Att'£7)#^ii-i7)iij^{i, m'mm (ha) 

5 0 k O e J^Lht ^rS J; d ^m-^X'hh. 

[0009 3 ifwmmmi\>zi5\^xM. ±.wmLtz 

Nd-Fe -B-^^^^. Sm-Co-^^^, Sm-Fe 
- N^^j^^O^:^1HSJi (HA)*J50kOe mX' 

h h m'&-^±<r)mmi,zmmx\mmmt-^i:wm. trz 
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mm^^^m^^^zt^zx^. m.mznL. 901 

v\ «ilX{i«^Ji^b-^«SJatt«^*£7)e@(i, Kit 
{i 1 0 0 // mOT, 5t::if ^ L < 5 0 mOTT'$> 10 

c 0 0 1 0 ] ^^mmcomtxiimmM^b^^m 
mmmza^^x. :sMff)mmmmizmm^timmx 

i^. ztuzx'o. j-^^ y^r-mm^trnzmm^^'^mm 
^mw^x/mmmtff)\^±i,zw^m&»x\ mm 
mmmmmi^zmzmmxum&t^mt txmfs.^ 

^bLxii. mm. mm&. Rx/'ttihcrim.-^mm. - 20 

mt tT(i, mm. mwt?y:^y. mmm^. mmm 

mmmt-^mi. mmmmmmcowMmimx'mf^^fi 

[0011] mmxiijm&t-^mmmmmi. v< 
■i y^-jk^^tm^^Lxmmmm-t^m^z, i^a^ 
mmxiijm&it^micm mitm^) ^zmm^mt 30 
hzt{zxy}mmLxt5<m<-mm'hhi}\ m&va 
commmi>zj^4yy~?hm^zm.mji^mmmxiim 
m&'it^^mmM^L. ztiiz}:y)mmxi±^&t 
^mff-^A yy-^m^mmwm.Ltzm!m^ {z 
fummm-^WMBmrnmix^hh) tLxmm-th 
zti^-^mx'hh. Lii-L. my^mmx\i'mm\L^ 
mmmmmn mm.^zmmxi,mw.mt-^'>k^mmwi 

±u\ =5rfe. mmmsmm mrnxMrnmic^ 
m cnmm^'^ffimmi. 9mm<r>m^\,zi,*)m^£ 40 
€tts*i 0 omM.mznLxw^o .1-10 

%^tin%^tvf. tfz^-t^'ht. f#4>^ll.ja5«ff^n°n 

[0012] <fU yy-ik^^yj"^^ y^^-Jk^^ 
{i- BMimmm^&mi'i^bLx^^L. ^crmiz^ 
wm.6^b Lx. msmmmcommi (xiim-im/tn&m 

m^mm. mmi mm. mm\. m^mmmL mm 50 



m. ^^m^<r>mm?:^^-tiztiin-^^. m 

* LTViT - 2 O'C—l 5 O'Ccr)\>^-rtlti>0)'iS^I,z 
fcV'it 5 0 OmPa-s— 3 0 0 OmPa-s (Xli~ 2 OV^Zti 
V^T 3 0 0 OnPa-sOT. 1 5 O'CtCfcl^T 5 0 OmPa-s 
ULh) <^«ffl^7)«lfeS**Lrv^=5rtm{f^'^=5rV\ Z 
COm^&itSO OmPa-s-2 0 0 OmPa-s (Xti- 2 CC 
tCioV'>T2 0 OOmPa-sOT, 1 5 OrtCiSV^TS 0 Om 

pa-siiLh ) (Dm^^m^ L < . mz«t l < fi i o -etc 

fcV'>T2 5 0 OmPa-sOT. 8 O'CtCfcl^T 6 0 OmPa-s 

&±cowaxh^. ±im^mi. j i s k? 1 1 7 
(mmfs^comm^&mzxm&miim) 

X. - 2 0°C- 1 5 OW^ffifflf^V^-ffLA^cOrSStc^ 

[ 0 0 1 3 ] y:r-^^^J-«Ot!jttS*\ 1 5 0°ClI 
fcV^T5 0 OiiPa.s*j?|-C1i, TOOMiiBt, flP*)ffl« 

itl./>:46«BT'#^V\ tfc. -2 0-acfc<,^T3 0 
0 0mPa-sSr^i.|,i:, l^L-V^ilMh/l-^iOi^, Sift 

-&siii.fiii<bttffli!m. mwx\t>mm.^mmk 

yi^- i; LTil< 0 , 1 5 0 °cm 



^yws^. .-i^'j^ s f'^fli, h'x • -TL'^f s H N u 

[0014] msr^mmmmmt. yy-m/it 
mmw^\mwmx:mm.<nm^mmsofits:\. ^^-^ 

2.2SJiU:cOMLtt^li^ig-&-r-l.*\ ^V^JSXf-U 

y(r^x^tiimmm\km\\.x. yr~?^fS.^ 
[0015] ^immm^^ti^u y^-jkmcr^ 
±5oaaa5*)-s, »iL<{±7-i 5M4gi5. ^tj? 

^L<Jil 0-1 3asa5t'J)-l.. :5rfc. A'^yy-l^ 
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[0016] si^^tttffiigfflcoS'fi^j imitmi:^ 
mzfttxmmmMimm^K :^y\<^i^mmznLx 

-So 

[0017] zzx^mmimt ixn. mm^i- 20 

1.1- h'X (t-:/f-;l^>'N-^Jr>') 3.3.5-h'jy^/P 

n-y^;I/4,4-b';:?. AVl/- 

2.2- b-;^ (t-7'f-yWN--:t^>') 30 

A h\ ^y WW FnyN-:t^-!f-< h\ V-A yrnt" 

U>'N"-;t^i^-^ F\ 2.5-5/yf-;U^^'9'y2,5->^V\-^ F 
un-i^^^A l.l,3,3-f-h^y^;^7'^;l/A^ H 

(t-7f-;l/>'N-:t^v'-ni->f yrnhVl^) ^y-t:>. 2,5 
5-f/y^;P-2,5->^' (t-y>;l/yN*-:t=^i^) ^^i^y^ 

-f;U>'N"-^^-tf>f F\ 3,5.5-hU^f-;^^^-»^y-f;WN° 
^yVM/U>'N'-:t^-t^ F, ^Y)V^A)Vn-:^^^A 
u t'jw^^:^:^i^i;^:^-7f.:^^- F . >'-2-x^;UA^ar y 
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xx;*-.t::t--F. b'X- (4-t-yf'7l/y^nA.aE:y 

xF^yx^;i/^D^yi/;ir-;};'^s-F. y-yF^y 
yrnbVI/^n^yy';:?-;!<:T^-F. y^{3-y^;I^3 
-y F^i^yf-yi^) . i^-ryyi-^o^yi/';j-.if:t>-F 

-:t^>-r-bT-F. t-yf';i/>'N-^^y-f yy^y- 
F. t-yf-z^yN-^^rxbVSV-F. t-7*f-;!^yN-:t^ 
x:t-:tT;<^yx-F. :^S;l^>'N-:^^y:t^:tT*yx- 
F. t-7'^;WN-^^y2-x^;l.^:3r-^yx-F. 1-7 
f-;I/>'N-:t^^3. 5,5- F 'J y yx- F . t-7* 

^;^>'N-^^ry^^y-F. t-7'^;p>'N°-:t^i-^yy 
x-F. i>'-t-7f-;u>'N-^^y-f y7:5^y-F. 2,^ 
y'yf-;i/-2,5-y' (^yyM;^>'N'-:t^y) ^^^y. t 
-7"f^;l/>'N-:t^S/vix-f ^y^r^f-f F. t-7f';l/y>- 
^^y-^yrnbVP;<?-;Jf;t--F. :^ 5;l-A-^^i/:t 
^Fx-F. t-^^y;p>'N'-:t^i/:^^:tr;i?yx-F. 
t-^^y;l/>'N-:t^xbVN>-F . t-7^;i/y\-:t^>' 
^-:t^^-»fyx-F. t-^^>'7WN-:t^y^'^^^^'»f 

yx-F. ^5;WN-?j-^y:T^:t'\^-tyx-F^co>'N' 
^it^^/xxx/U^iiS-fCft^^^W^^^xl) . 
[0 0 18] rsy^htT^i. ^J;tifx'fyyyr5 
y. y'x^yyFUrsy. Fyxf-yyr F^^y. 
rF^xf-i^y^y^^^y, i^V;i/n by yy^r 5 y. 
y'x^;i/T5y7obvi-r$y. ^^•t^y-fyyy'r^ 
y^colMliJiSiSr^y^-ft:^?^. yy-byy'r^y. 

y7:^nyy"T5y. b'7. (4-T5y-3-y^;uy'y 
^n^^y;u) y:^y. y'r ay S/'y^o^^ryyi^y 
y. bx (r$yyf-;i-) y^^n^^-^y. N-r^yx 

f-^l-b^^S^V, 3,9- b';:^ (3-T$yrnbV^) 2,4,8, 
10-r F^:t^^f;^bn (5,5) ^y^iiy^ nf-^yyy 
y'7ay^co:i^^r5y^^l:'&^^. y^yxxyyy'r 
sy. y^r$yx7x:::;i/y^y. y^T5yy'7xx;i/ 
7.71.7;}- y. i/'TSy y'xf';i.y'7x-yi/y :5^y^c7)^ 
^^T^yMY.^^. '^yy>i/yy^;^T5y. 2- (y* 
yf-yur^yy^/p) 7x7-;^. 2.4,6-fu7 (yy 
^;i/T$yy^;u) 7xy-;i/. rF^yf-zu^/rxy 
y. FUx^y-;^T$y. N,N'-yy ^/i^b'^^y 
y. i,4-y'rif'y'y7n (2,2,2) :t^^y. buy' 
y. bnyy, e^iiy'y. enyy'y^co^z. 
T^yMt-^^. TKursyrs F^-ft^^w^n 

[0019] "^Wmh y^X\t. W;t«'FT-b ' 
=7yN:^K. it'^^}rV\^ymwm. ^KUT-tr'^-f yg^ 
7Kft. '-KU^rysyyBg#i7K?%l. .-KU (x^;k;f 7^t;{? 
>ZK) ;t^U (7x:i;P^^'9'T;<?yrS?) ^ 

7Kft^^OlilKKg?te7K*55^'ft;^ft . y ^;Ur F ^ b F n 

yf-zUA^ a v^S. ^^7-bFo**7^/l/g?. FU 
r7U^;uxF^b Fnte7j<7^;i^K. yf^ypy^j'D^^ 
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iE7jc7 ^;H?, 'J ^ 'J v bK, *7lcf IJ -y h 

[0020] -ecoffi. isaitvSttTK^-fb-^t lt{±. 

2-xf-;l'-4->-^;M 5^'V-;W, 2-7x-;M 
h^S^Mt LTfi, 0iJx{f2.4-b Ubyx^ y>- 

ailc^ifL, 0-40«»g|5, *f^L<{±l~3 0S4S15 

T/k • >'N°7^'^i^'-;P;/'J>->'Vl'X-r;U, T'J 
;>^'U x>x— f-yi-, -jxi-uy^u^-fWJ^/V -yV 
}V:t.-^)V. ;KUxf-by^''U v-v-Vl^x—f 
h i;;<^D-yW7'nyN-y;lfU i^i^VPx-r;!/^ 
/x;ifdf i^X^i-tfU vx;l^x-x^i.^'ft;^!H!i 

omimzni. o^4omsM. mL<iti-3o 
[0022] mmxi,iMmmb L-c«i, mx.i£^-<yy^ 

yv v-px^ ^iM^-^yy^y, n^ox-^uyy-y^x^ 

1, 2-:t^;/;^Tryyi?, ^-^'jys, ^vis.^y 

^u^ymm<^msij^. XTTvym^ji-i^^ 
A. x^rTVym^-^vyM^. xy-ruym-^^^^i^'y 

^jymrji'i.-^M,. v^^)ym.i])\'iy^.t^. uy-ji 

Saes, 'J>-y-;l'^;d;k>">A, 2-xf-;P's.4ry-f 
:tU^y^TiV. x/l.*Kr5h\ '<.'\>g?rs 

h\ xf-wyt'xxrT'jyKri H, xf-u-yh'X5 
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i/yb'xjj-i^-f vers H. i^':tU'-<;i^r>''fy|8r5 
b\ N-xr-7'j)\^x^TvymT^vmmmm7^¥: 

;^Tr'J>K7'^;P^iOliKS!xxx;u. x^i^y 

^l.--Kyx-T;i^. v-'^^yp^Ky^-ndr-tfy, i^yn 
-yi?'y-x^co;i^y>'ndf-9-yffl. ^^g^^r-^/k # 

*. -^.it'evyrymiTiimit^^w^mmf^ti 

L. 0-1 OMft^. »^L<(i0. l^SWMMX'h 

[0023] mywmmit lxh. muiy^~)v^ 

^f y f-;H!l^^«! ; 2 . 4 - v-'h H n^r x'^ yy'7 X y 

y. 2-t h-o=3fv-4-;< h=5fv<yr7xyyi?co 
'<^yy'7xyym'fb^!K!); 2- ( 2'-h Hn^^r-/- 
20 3", 5' - - 7f-;t^7 X -)V ) <yy' h y r y- 
;i^cO'<yy' h y ry -yi^^-fC-^iHi^A^'^ff 4>fLl. , m 
m\tLxi,t. mniEMitryi-^ymi^Tyi-^y 

cOTmitVm; hyry/l^*X7x-h, hUx (^'on 
x^;u) *x7x-h^oyyi!xxT;i^x{iy wb-^ 
; *y ymm\ mi\y<y y < ym(n^%%mk 

n : ^^^fn^'<.y^y^^<r>^%mmmifmit, 

til. 

[0024] :^wM<ommii. mn<^M-^mxitm 
30 m. mni'jjr^yruyr-. ^yry-. i-^^-^ 
'vyv-x/i^s^-t-. x-j-<-s.^-f-mc^M. 

[0025] m^^^^mm<mmim 

mmai 1 5 0°COT, L< {i 1 0- 1 3 O^T^ 

40 <(ii o~i 3orT'jDf«-fb§-frl.c:i:t;:J:'9Kii2 

til. ^maffiWi^mmvc. m-hm^m^ithyyx 
yr-mmm(D^mwMmmmmmwL. m±L< 
m\i!,mm:mLx'-^o . zcr)^^ m]m(nm. 

iso'cimthb. 'i%hfii>m^<mmm'&.ti^Mm.\.z 

[0026] 

i,zmmzmm-ht,K ^^^wmztK^i^mmm^zm^ 

50 $tLSt<7)T{i^ri'^. 
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[ 0 0 2 7 3 ttfl ; 

A mam 

■ ISttgi* 1 : N d-F e-B-^^Jhmm^ 
mi]'&m.m: 70. 4kOe 

• mm^m : sm-c o^^?km\m^ 

P^rttlS^: 24 6kOe 

B ^Ma^raffj (s^sffl) 

: 15 3. mxw,m (») m) 

■ mmm2 ■, ^immmmm 

imsh^ : MR- 100, i^A-it^TM mm) 
c sftigs^btt^jii 

• T-mm u XX r;« ( u p ^11 1 ) 

(ffifn^ : >J :/7 7 ^' M- 5 0 0 D . KfnStM-^ (1*) 

• ^MSJ^'JxXT;l.^li ( U P^li2 ) 

msk^ : 'J 7 4 2 1 4 , i^m-^^ m) m) 

■ x^:^r^<SIi ( E P^ll 1 ) : / --if 7 y ^'S?g^x;K 

(Sfli^S : r M***5#)!gD.E.N.431, rf-^r^MH* 
(1*) M) 

■ x;K^MSIIi ( E P©|g2 ) :f 77i/-MSIil^x,-tfJr 
(ffin°p^:X;Kh-fYD-0 1 3, mfB« (ffi) 

D ^ 

• mtmi : ^N°-^df>-XXT-/l^^^jgS?tt (t-7'fllrA' 
-i+->V/y'i-|-) 

• ®'fb^l2 ; x;Kdf.i/ffl||»Js^i^|:ffi^gj|:^J 

(^ift^ : xt'*jT-170, iWbViW+i' (tt) 

(fflta^ : D I CY7, •/WLi'iin*'*^' (mm) 
[0028] <i>mmxmm&t-^mmm.mmm 
m 

IS 1-2 (fit. m'pcommi^i:mt) izintm 
mm I -9 (Dmmz^-y x . mmmzwmnma 

iS^L, U-S^-^-'+'T-H-^i-il^W ( 4 0 

rpm, 3 0°C) LT, t^-S^M=Lfcm. 70'C^ 
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1 0 

^1-^3 ((It. ^m'^miimmmmt) ^z^-tm 
mmi^9 mmm i ~ 5 o^fflfisjict^o t . ^mm 

-S^-t-4'-C'+*?I-^. J«#(40rpm, 30'C) 

(L/D = 25. CR = 2. 0, lHHEit= 2 0 r p m , 
^j4co«-^(±2 0 O'C, imm5(r>i§-^li2 2 OV. V 

A 7M\t)m.m co^ii 2 0 o"c , imm 5 

i4 2 2 0 "C ) X'W tm, Lfzm. |3|«(C* -yh^yh^U 

9 ^ -f-Srfflv ^xmrn^'mu^m^V -y h n y^N-^^ y 

20 #3 y^N'^ V Y m^mmizi. 0^ 1 ~3 t=^i-B!i» 

fiStt^5)'*2S-MfflL/::fflB!t!ilX«i:3yA-'>yK 

%m . %mm5) \.z-r)\yr:\t. i5~2 0kOe£7)^ 

tltOV^T. mmi^ C (BH) maxtUT] , 

30 >^.mmLmmm.b\.x) ^yimmmz'^'^ 
[002 9] ■mm'^ 

^wmm<nmm&.b\jx ( b h ) m^^^^y ^ - 
mmimMmzx 'omsx-m^uz. ( b h ) mxcr,m 

^m^m 1 - 3 ts^^. t^*^S3i:^Tif ^>it^v:^ 

iB^S-^MffiSiOJi^. ( B H ) maxJi 6 . 5 MGOeTSi l> 
ifc*^^, 7. OMGOeliLhS:" SIdlfcO" tfPfllL/i. 
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